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® Signal generating apparatus. 



® The frequency setting data for setting a preset 
voltage of a VCO (16) and a frequency dividing ratio 
of a frequency divider (18) are latched in a data 
register (24). A control section (22) includes two 
registers (26. 28) for latching the data latched in the 
data register (24). and a control circuit (30) for deter- 
mining the latch timings cf the registers. One regis- 
ter (26) supplies the latched data to the frequency 
divider (18). Another register (28) supplies the 
latched data through a D/A converter (20) to the 
VCO (16), When new frequency setting data is set in 
the data register (24), the control circuit (30) delays 

^the frequency setting data latched in the data regis- 

^ter (24) by at least one period of the reference signal 
(fmf) with respect to the latching time, and supplies it 

•J simultaneously to the registers (26, 28). 
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Signal generating apparatus 



This invention relates to a phase locked loop 
(PLL) type signal generating apparatus and, more 
particulariy. to a signal generating apparatus or a 
type wlierein a signal at a desired frequency is 
generated by a voltage controlled oscillator (VCO), 
through a stable and fast switching operation. 

Nowadays, PLL type signal generators are em- 
ployed in a wide variety of devices, such as net- 
work analyzers and radio receivers, for example. 
This type of signal generator is made up of a 
phase detector, a loop filter, a VCO, and a fre- 
quency divider. An output signal from the VCO - 
being the output signal of the signal generator - is 
frequency divided by the frequency divider, and is 
then supplied to the phase detector, where it is 
compared with a reference signal, and the compari- 
son result supplied, via the loop filter, to the VCO. 
In the VCO. the frequency of the output signal is 
controlled so that the phase difference between the 
frequency divided signal and the reference signal 
becomes zero/and locked at a desired frequency. 

Some of such signal generators are capable of 
changing a frequency dividing ratio of the fre- 
quency divider. This type of the signal generator 
includes a register for latching the frequency divid- 
ing ratio as externally supplied. The register 
latches the frequency dividing ratio, i.e.. the fre- 
quency setting data, when supplied with a clock 
signal as a latch signal from exterior. The latched 
frequency setting data is applied to the frequency 
divider, from the register. The latched data is also 
supplied to the VCO. A preset voltage value of the 
VCO is changed according to the supplied fre- 
quency setting data. Thus, in the signal generator 
of this type, in order to vary the frequency of the 
output signal, the frequency dividing ratio of the 
frequency divider and the preset voltage value of 
the VCO are changed by changing the frequency 
setting data. 

The frequency divider of the signal generating 
apparatus is made up of a counter, for example. A 
pulse output every time the counter overflows, is 
supplied as a frequency dividing signal to the 
phase detector. The overflow pulse is also fed back 
to the frequency divider. At the timing of outputting 
the pulse, the frequency divider reloads the latched 
frequency setting data from the register. In this 
way, the frequency dividing operation is repeated 
in accordance with the reloaded data. Accordingly, 
if the frequency setting data newly set is latched 
into the register, this new frequency setting data is 
loaded into the frequency divider at the timing of 
the overflow pulse. Subsequently, the frequency 
divider will operate on the basis of the new fre- 
quency setting data 



Before such frequency setting data is supplied 
to the VCO. the data ts converted into an analog 
signal by a digital to analog (D/A) converter. The 
D A converter produces a preset voltage of the 
5 VCO, which amounts to the frequency setting data 
latched in the register, in this way. the preset 
voltage of the VCO is changed by changing the 
frequency setting data, to vary the frequency of the 
output signal. 

10 The conventional signal generator latches the 

frequency setting data into the register in response 
to the external clock signal. Therefore, the preset 
voltage of the VCO is changed simultaneously with 
the change of the data in the register. The fre- 

rs quency divider fetches the data of the register only 
when the overflow pulse is generated. Therefore, if 
the frequency of the output signal is changed by 
changing the preset voltage in the VCO. the fre- 
quency divider continues the counting operation 

20 according to the the previous frequency dividing 
data till the next overflow pulse occurs. 

When the clock pulse is input to the register 
immediately after the overflow pulse occurs, the 
preset voltage immediately becomes a voltage 

25 amounting to the frequency newly set However, 
the first time operation of the frequency divider is 
perfomned on the basis of the previous frequency 
dividing ratio. i*e.. the dividing ratio before the 
frequency is switched. Therefore, the frequency 

30 divided signal output from the frequency divider 
will have a large phase difference with respect to 
the reference signal. This phase error varies de- 
pending on the timings of the clock pulse for the 
register and the overflow pulse of the frequency 

35 divider. In the PLL, the longer the pull-in operation, 
the larger the phase error. The times taken for the 
frequency changing are varied due to the timings 
of these two pulses, resulting in an instable opera- 
tion of tiie signal generator. 

40 Accordingly, an object of this invention is to 

provide a signal generating apparatus which per- 
forms a stable and fast frequency changing opera- 
tion by minimizing and fixing an initial phase error 
at the time of frequency switching, with the syn- 

45 chronization of tiie changing of the frequency divid- 
ing ration setting for the frequency divider with the 
changing of preset voltage setting by the D/A con- 
verter. 

According to one aspect of this invention, there 
50 is provided a signal generating apparatus compris- 
ing- 

voltage controlled oscillator (VCO) means for 
generating an output signal of the signal generating 
apparatus, an oscillating frequency of the VCO 
means being coarsely adjustable by a preset volt- 
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age; 

frequency dividing means for frequency dividing 
the output signal of the VCO means according to a 
preset frequency divided ratio; 

phase comparing means for comparing the 
phases of the output signal of the frequency divid- 
ing means with a reference signal, and outputting a 
signal based on the result of the comparison to the 
VCO means, the oscillating frequency of the VCO 
means being finely adjustable by the output signal 
of the phase comparing means; 

data output means for outputting frequency 
setting data as the data representative of the preset 
voltage of the VCO means and the data representa- 
tive of a frequency divided ratio of the frequency 
dividing means; 

digital to analog (D/A) converting means for 
converting the frequency setting data from the data 
output means into the preset voltage, and applying 
the present voltage to the VCO means; and 

control means, provided between the data 
output means and the D/A converting means, for 
receiving the reference signal, and supplying the 
frequency setting data to the 0/A converting means 
in synchronism with the reference signal. 

According to another aspect of this invention, 
there is provided a signal generating apparatus 
comprising; 

voltage controlled oscillator (VCO) means for 
generating an output signal of the signal generating 
apparatus, an oscillating frequency of the VCO 
means being coarsely adjustable by a preset volt- 
age; 

frequency dividing means for frequency dividing 
the output signal of the VCO means according to a 
preset frequency divided ratio; 

phase comparing means for comparing the 
phases of the output signal of the frequency divid- 
ing means with a reference signal, and outputting a 
signal based on the result of the comparison to the 
VCO means, the oscillating frequency of the VCO 
means being finely .adjustable by the output signal 
of the phase comparing means; 

data output means for outputting frequency 
setting data as the data representative of the preset 
voltage of the VCO and the data representative of a 
frequency divided ratio of the frequency dividing 
means; 

digital to analog (D/A) converting means for 
converting the frequency setting data from the data 
output means into the preset voltage, and applying 
the present voltage to the VCO means; and 

control means, provided between the data 
output means and the D/A converting means, for 
receiving the output signal of the frequency divid- 
ing means, and supplying the frequency setting 
data to the D/A converting means in synchronism 
with the output signal of the frequency dividing 



means. 

According to yet another aspect of this inven- 
tion is provided a signal generating apparatus com- 
prising; 

5 voltage controlled oscillator (VCO) means for 

generating an output signai of the signal generating 
apparatus, an oscillating frequency of the VCO 
means being coarsely adjustable by a preset volt- 
age; 

ro data latching means for latching the frequency 

setting data extemally supplied, according to a 
control signal externally supplied: 

frequency dividing means for frequency dividing 
the output signal from the VCO means according to 

15 a frequency dividing ratio based on the frequency 
setting data and for outputting a frequency divided 
signal, the frequency dividing means fetching the 
frequency setting data latched in the data latching 
means at the pulse timings of the frequency di- 

20 vided signal; 

phase comparing means for comparing the 
phases of the frequency divided signal of the fre- 
quency dividing means with a reference signal, and 
outputting a signal based on the result of the 

25 comparison to the VCO means, the oscillating fre- 
quency of the VCO means being finely adjustable 
by the output signal of the phase comparing 
means; 

digital to analog (D/A) converting means for 
30 converting the frequency setting data from tine data 
latching means into the preset voltage, and apply- 
ing the present voltage to the VCO means: and 

control means fcr supplying the frequency 
setting data latched in the data latching means to 
35 the D/A converting means in synchronism with the 
operation of the frequency dividing means for 
fetching the frequency setting data, according to 
the control signai. 

TTiis invention can be more fully understood 
40 from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Rg. 1 shows a block diagram of a circuit 
arrangement of a signal generating apparatus ac- 
45 cording to one embodiment of this invention; 

Rgs. 2A to 2E show a set of waveforms of 
the signals at key portions in the circuit of Rg. 1 ; 

Rg. 3 shows a circuit diagram of a conti-oi 
circuit in the Rg. 1 circuit 
50 Rg. 4 shows a block diagram of a signal 

generating apparatus according to another embodi- 
ment of this invention: and 

Rgs. 5A to 5E show a set of waveforms of 
the Rg. 4 circuit 
55 Reference is made to Rg. 1 illustrating in block 

form a scheme of a signal generating apparatus, 
which is a preferred embodiment of this invention. 
The signal generating apparatus according to this 
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embodiment is comprised of phase detector 12, 
loop filter 14. VCO 16, frequency divider 18. D/A 
converter 20. control section 22. and data register 
24. Data register 24 latches the frequency setting 
data "n" applied from external units {not shown) 
such as a control unit and an input unit, according 
to clock signal CK as a latch signal applied from an 
external device. 

This signal generating apparatus produces out- 
put signal fo at a desired frequency by changing 
the setting of a frequency dividing ratio N of fre- 
quency divider 18 and changing a preset voltage of 
the VCO. Control section 22 is for stabilizing the 
frequency changing operation by minimizing and 
fixing a phase error generated at the time of this 
frequency changing. To this end. control section 22 
operates so that the changing of the frequency 
setting data supplied to D/A converter 20 is syn- 
chronized with the fetching of that data by fre- 
quency divider 18. 

Phase detector 12 detects the phase of fre- 
quency divided signal DS from frequency divider 
18 and the phase of reference signal fr»j supplied 
from a reference signal source {not shown), and 
supplies a difference signal proportional to that 
phase difference. The difference signal is convert- 
ed DC voltage signal by loop filter 14, and supplied 
to VCO 16. As a result, the oscillating frequency of 
VCO 16 is controlled so that the phase difference 
between frequency divided siqnal OS and refer- 
ence signal fmt becomes zero. Loop filter 14 ap- 
plies a predetermined processing to the difference 
signal supplied from phase detector 12. and sup- 
plies it to VCO 16. This loop filter 14 determines a 
response characteristic of the phase locked loop. 
VCO 16 is controlled by the difference signal from 
phase detector 12 and the preset voltage according 
to the output signal from 0/A converter 20. VCO 16 
produces output signal fg at a frequency N times 
that of reference signal f^u depending on the fre- 
quency dividing ratio N of frequency divider 18. 

Frequency divider 18 fetches the frequency 
setting data "n" latched in data register 24, through 
the register 26 for frequency dividing data in con- 
trol section 22. The output signal fo of VCO 16 is 
frequency divided by the frequency dividing ratio N 
based on the frequency setting data "n", and the 
frequency divided signal DS is supplied to phase 
detector 12 as a feedback signal. This frequency 
divider 18 includes a counter, for example, which 
counts output signal fo by frequency dividing data 
N, and supplies the output pulse, which is due to 
an overflow in the counter, to phase detector 12. in 
the frequency divider 18. the overflow pulse is fed 
back thereto, and fetches the frequency setting 
data "n" latched in register 26 at the timing of this 
pulse. When new frequency setting data "n" is 
latched in register 26. frequency divider 18 fetches 



ttiis data at the timing of the overflow pulse, to 
change its frequency dividing ratio N. 

D^A converr^r PO receives the frequency set- 
ting data "n" latched in data register 24. through 
5 register 28 for preset voltage data in control section 
22, and supplies a preset voltage amounting to the 
value of this data "n" to VCO 16. 

Control section 22 further includes control cir- 
cuit 30. Control circuit 30 produces control signals 

ro A and S for controlling the fetching operation of 
registers 26 and 28. Under control of these control 
signals, the operation of frequency divider 18 for 
fetching the frequency setting data "n" is synchro- 
nized with the operation for changing the frequency 

IS setting data for D/A converter 20. Specifically, con- 
trol circuit 30 generates these two control signals A 
and B using the clock signal CK as is shown in Rg. 
2A and the reference signal frtt as is shown in Rg. 
2B, As shown, these control signals have inverted 

20 levels with respect to each other, are delayed with 
respect to clock signal CK. and are synchronized 
with reference signal f^f. Frst control signal A rises 
at the time of the second pulse of the reference 
signal frej as counted from clock signal CK. Second 

25 control signal B falls at the time of the second 
pulse of reference signal fref. 

Tuming now to Rg. 3, there is shown a circuit 
arrangement of control circuit 30 for producing 
such control signals A and B. Control circuit 30 is 

30 comprised of three flip-flops 32. 34 and 36, and 
two gates 38 and 40. Clock signal CK is applied as 
an inverted signal to tiie set terminal S of first flip- 
flop 32. The data temninal D of flip-flop 32 is 
grounded. The clock terminal C is connected to the 

35 output terminal of NAND gate 38 coupled at the 
first input terminal with reference signal fre(. The 
output terminal Q of flip-flop 32 provides an output 
signal, which in tum is applied to a first input 
terminal of AND gate 40, and applied in an inverted 

40 form to the clear tenminals CL of flip-flops 34 and 
36. AND gate 40 is coupled at the second input 
terminal with reference signal f,ef. The output termi- 
nal of this AND gate 40 is coupled with the clock 
terminals C of flip-flops 34 and 35. 

45 The data terminal D of flip-flop 34 is coupled 

with power source Vcc. The output signal at the 
output terminal Q thereof is transferred to the data 
terminal D of flip-flop 36. Rrst control signal A is 
derived from the output terminal Q of flip-flop 36. 

so Second control signal^B is derived from the in- 
verted output terminal Q - The first control signal A 
is supplied to the second input terminal of NAND 
gate 38. 

it should be understood that the control circuit 
55 applicable for the signal generating circuit accord- 
ing to this invention is not limited to such a control 
circuit 30. but it may be any type of circuit. If it can 
produces two control signals A and B which are 
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delayed with respect to ciock signal CK, but syn- 
chronized with reference signal frei- 

Rrst control signal A is supplied to the register 
26 for frequency dividing data, as is shown in Rg. 
1. This register 25 executes the fetching operation 
of the frequency setting data "n" as latched in data 
register 24 at the time :hat control signal A rises. 
Therefore, if new frequency setting data "n" is set 
in data register 24 m response to clock signal CK. 
frequency divider 18 performs the frequency divid- 
ing operation using the old data, till control signal A 
has risen. 

Second control signal B has been supplied to 
the register 28 for preset voltage data Register 28 
executes the fetching operation of the frequency 
setting data "n" as latched in data register 24 at 
the time that second control signal B rises. There- 
fore, the fetching operation of this register 28 is 
delayed with respect to that of register 26, by one 
pulse width of reference signal frei. 

in the signal generating apparatus thus ar- 
ranged, reference signal f^ei supplied to phase de- 
tector 12 is synchronized with frequency divided 
signal OS as a feedback signal to frequency divider 
18 when the phase is locked. As is shown in Rgs. 
2B and 2C, the pulse of frequency divided signal 
DS falls in synchronism with the falling of the pulse 
of reference signal fm. Accordingly, as described 
above, the operation of frequency divider 18 for 
fetching the frequency setting data "n*, which is 
performed at the pulse timing of frequency divided 
signal DS. is performed at the falling timing of the 
pulse of reference signai ft,,. Therefore, when the 
frequency setting data "n" is changed, the fetching 
operation of frequency divider 18 is performed 
immediately after new frequency setting data "n" is 
loaded into register 26. The timing of changing the 
preset voltage by 0/A converter 20 depends on the 
timing of latching new frequency setting data in 
register 28. 

The operation by frequency divider 18 for 
fetching the new frequency setting data "n", and 
the operation by D/A converter 20 for changing the 
preset voltage are performed at the time that refer- 
ence signal f„j falls. Therefore, there never occurs 
a situation that at the time of frequency changing, 
frequency divider 18 and D/A converter 20 operate 
on the basis of the old and new data respectively. 
As a result, the phase difference at the time of 
frequency changing is substantially fixed ensuring 
a fast and stable PLL operation. The phase dif- 
ference at the time of frequency changing is due to 
a slight time difference from reference signai Uni' 
This time difference is substantially determined by 
a response performance of circuit elements, and is 
almost constant. Therefore, as the frequency of 
reference signai fr^f is lower, the time difference is 
lower. With this, the phase difference relative to 



reference signal f,e, becomes lower, leading to a 
more fast and stable PLL operation. 

I atrh ciock signal CK for data register 24 is not 
synchronism with reference signal fr^i for determin- 
5 ing the latch timing of registers 26 and 28. There- 
fore there Is the possibility that the pulse of refer- 
ence signal U^t appears immediately after the pulse 
of clock signal CK. If such a situation occurs, when 
the data fetching operations by registers 26 and 28 
70 is are performed at the timing of the first pulse of 
reference signal ff,i as counted from the pulse 
timing of clock signal CK. register 26 starts the 
latching operation before register 24 has completed 
the latching operation, possibly resulting in an erro- 
rs neous data latching, in this embodiment, control 
circuit 30 controls tiie data latching operations of 
registers 26 and 28 so that these latching oper- 
ations are delayed by at least one period of refer- 
ence signal f^u ensuring a reliable latching of data. 
20 In the above mentioned embodiment, control 

circuit 30 generates control signals A and B by 
using clock signal CK and reference signal ffe». As 
described above, reference signal fref and frequen- 
cy divided signal DS as a feedback signal are 
25 synchronized with each other. Therefore, it is evi- 
dent that tiie frequency divided signal OS may be 
substituted by reference signai f™t, as is shown in 
Rg. 4. 

As shown, control section 22* includes regis- 

30 ters 26 and 28. and control circuit 30 . Control 
circuit 30' produces control signals A and B for 
controlling the fetching operation of registers 26 
and 28. so as to synchronize the operation of 
fetching tiie frequency setting data "n" of fre- 

35 quency divider 18 with tiie operation of changing 
the frequency setting data "n" by D/A converter 20. 
Control circuit 30' produces two types of control 
signals a' and b' by using clock signal CK as is 
shown in Rg. 5A and frequency divided signal DS 

40 as is shown in Rg, 5C. These control signals A 
and b' are delayed witii respect to clock signai CK. 
and is synchronized with frequency divided signai 
DS. Specifically, first control signal A falls at the 
time that the first pulse of frequency divided signal 

45 DS as counted from the pulse timing of clock 
signai CK falls. Second continl signal b' falls at the 
time that the second pulse of frequency divided 
signal DS fails. Control circuit 30' may be arranged 
variously, and may be any circuit if it can produce 

50 two types of control signals A and B , which are 
delayed with respect to clock signal CK, and are 
synchronized with frequency divided signai DS. 

Rrst control signal A is supplied to the register 
26 for frequency dividing data, as is shown in Rg. 

55 4. This register 26 fetches the frequency setting 
data "n" as latched in data register 24 at the time 
tiiat control signal A rises. Therefore, at the first 
pulse of frequency divided signal DS as counted 
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from the pulse timing of clock signal CK. register 
26 does not yet perform the fetching operation of 
the frequency setting data "n". Immediately after 
the fist pulse of frequency divided signal OS, regis- 
ter 26 fetches the frequency setting data '*n". Thus, 
if new frequency setting data is set in data register 
24 in response to clocic signal CK frequency di- 
vider 18 performs the frequency dividing operation 
by using the old data "n" till control signal a' rises. 

Second control signal 3 is supplied to register 
28 for preset voltage data, register 28 fetches the 
frequency setting data "n" as latched in data regis- 
ter 24 at the time that second control signal b' 
rises. 

As described above, the data "n'^ fetching op- 
eration by frequency divider 18 is perfonned at the 
pulse timings of frequency divided signal DS. 
When data "n" is changed, new frequency setting 
data is loaded into register 26 under control of first 
control signal a', and then the data fetching opera- 
tion of frequency divider 18 is performed at the 
pulse timings of the next frequency divided signal 
DS. The timing of the preset voltage changing 
operation by 0/A converter 20 depends on the 
timing that new frequency setting data "n" is 
latched into register 28. Accordingly, the new fre- 
quency setting data "n** fetching operation by fre- 
quency divider 18 and the preset voltage changing 
operation are performed at the timing that fre- 
quency divided signal DS rises. Therefore, at the 
time of changing the frequency, frequency divider 
1 8 and D/A converter 20 will never operate on the 
basis of the new and old data. As a result, the 
phase difference at the time of frequency changing 
is substantially fixed, ensuring a fast and stable 
PLL operation. 

Latch clock signal CK for data register 24 is not 
synchronized with the frequency divided signal DS 
for determining the latch timing of registers 26 and 
28. Therefore, there is tiie possibility that the pulse 
of frequency divided signal DS appears imme- 
diately after the pulse of ciock.signai CK. When tiie 
data fetching operation of registers 26 and 28 is 
performed at an Instant that the first puise of the 
frequency divided signal DS as counted from the 
pulse timing of clock signal CK, appears, the latch- 
ing operation of data register 26 starts before tiie 
latching operation of data register 24 is completed. 
This possibly results in the erroneous data fetch- 
ing. To cope witii this, the data fetching operation 
by registers 26 and 28 is delayed by at least one 
period of frequency divided signal DS. 

As described above, according to tiiis Inven- 
tion, the operation for changing the setting of tiie 
frequency dividing data by frequency divider 18 is 
synchronized with the operation for changing the 
setting of preset voltage by D/A converter 20 on 
tile basis of the puise timings of reference signal 



fre( or frequency divided signal DS. Therefore, the 
frequency changing operation can be stably and 
fast made. 

5 

Claims 

1. A signal generating apparatus having voltage 
controlled oscillator (VCO) means for generating an 
10 output signal of said signal generating apparatus, 
an oscillating frequency of said VCO means being 
coarsely adjustable by a preset voltage, frequency 
dividing means for frequency dividing the output 
signal of said VCO means according to a preset 

75 frequency divided ratio, phase comparing means 
for comparing the phases of the output signal of 
said frequency dividing means with a reference 
signal, and outputting a signal based on tiie result 
of said comparison to said VCO means, the os- 

20 dilating frequency of said VCO means being finely 
adjustable by the output signal of said phase com- 
paring means, data output means for outputting 
frequency setting data as the data representative of 
tiie preset voltage of said VCO means and the data 

25 representative of a frequency divided ratio of said 
frequency dividing means, and digital to analog 
(D/A) converting means for converting the frequen- 
cy setting data from said data output means into 
the preset voltage, and applying tiie present volt- 

30 age to said VCO means, characterized by further 
comprising 

control means (22), provided between said 
data output means and said D/A converting means 
(20), for receiving said reference signal, and sup- 

35 plying said frequency setting data to said D/A 
converting means (20) in synchronism with said 
reference signal. 

2. The signal generating apparatus according 
to claim 1. characterized in that said control means 

40 (22) supplies said frequency setting data to said 
D/A converting means (20) at the time of the sec- 
ond pulse of said reference signal, after said data 
outputting means begins to output said frequency 
setting data. 

45 3. The signal generating apparatus according 

to claim 2, characterized in that said control means 
(22) includes a register (28) which latches said 
frequency setting data at the time of the second 
pulse of said reference signal, and outputs the 

50 latched data to said D/A converting means (20). 

4. The signal generating apparatus according 
to claim 3, characterized in that said control means 
(22) furtiier includes a control circuit (30) which 
receives said reference signal and causes said 

55 register (28) to latch said frequency setting data at 
the time of the second pulse of said reference 
signal. 
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5. The signal generating apparatus according 
to ciaim 4. characterized in that said control circuit 
(30) causes said register (28) to fatch said fre- 
quency setting data at the time that the second 
pulse of said reference signal. 

5. The signal generating apparatus according 
to claim 1, characterized in that said data output 
means includes a register (24) which latches the 
frequency setting data externally supplied, and out- 
putting the latched data, and said control means 
(22) supplies said frequency setting data to said 
D/A converting means (20) at the time of the sec- 
ond pulse of said reference signal, after said regis- 
ter (24) latches said frequency setting data 

7. The signal generating apparatus according 
to claim 6. characterized in that said register (24) 
latches the frequency setting data in response to a 
control signal externally supplied, and said control 
means (22) supplies said frequency setting data to 
said D/A converting means (20) at the time of the 
second pulse of said reference signal, after said 
control signal Is applied. 

a. A signal generating apparatus having voltage 
controlled oscillator (VCO) means for generating an 
output signal of said signal generating apparatus, 
an oscillating frequency of said VCO means being 
coarsely adjustable by a preset voltage, frequency 
dividing means for frequency dividing the output 
signal of said VCO means according to a preset 
frequency divided ratio, phase comparing means 
for comparing the phases of the output signal of 
said frequency dividing means with a reference 
signal, and outputting a signal based on the result 
of said comparison to said VCO means, the os- 
cillating frequency of said VCO means being finely 
adjustable by the output signal of said phase com- 
paring means, data output means for outputting 
frequency setting data as the data representative of 
the preset voltage of said VCO means and the data 
representative of a frequency divided ratio of said 
frequency dividing means, digital to analog (D/A) 
converting means for converting the frequency set- 
ting data from said data output means into the 
preset voltage, and applying the present voltage to 
said VCO means, characterized by further compris- 
ing 

control means (22'). provided between said 
data output means and said D/A converting means 
(20). for receiving the output signal of said fre- 
quency dividing means (18). and supplying said 
frequency setting data to said D/A converting 
means (20) in synchronism with the output signal 
of said frequency dividing means (18). 

9. The signal generating apparatus according 
to claim 3. characterized in that said control means 
(22 ) supplies said frequency setting data to said 
D/A converting means (20) at the time of the sec- 
ond pulse of the output signal of said frequency 



dividing means (IS), after said data outputting 
means begins to output said frequency setting 
data. 

10. The signal generating apparatus according 
5 to claim 9. characterized in that said control means 

(22) includes a register (28) which latches said 
frequency setting data at the time of the second 
pulse of the output signal of said frequency divid- 
ing means (18), and outputs the latched data to 
yo said O.-A converting means (20). 

11. The signal generating apparatus according 
to claim 10, charactenzed in that said control 
means (22 ) further includes a control circuit (30') 
which receives the output signal of said frequency 

rs dividing means (18) and causes said register (28) 
to latch said frequency setting data at the time of 
the second pulse of the output signal of said fre- 
quency dividing means (18). 

12. The signal generating apparatus according 
20 to claim 11, characterized in that said control circuit 

(30 ) causes said register (28) . to latch said fre- 
quency setting data at the time that the second 
pulse of the output signal of said frequency divid- 
ing signal (18). 
25 13. The signal generating apparatus according 

to claim 3, characterized In that said data output 
means includes a register (24) which latches the 
frequency setting data extemally supplied, and out- 
puts the latched data, and said control means (22') 
30 supplies said frequency setting data to said D/A 
converting means (20) at the time of the second 
pulse of the output signal of said frequency divid- 
ing means (18). after said register (24) latches said 
frequency setting data. 
35 14. The signal generating apparatus according 

to claim 13, characterized in that said register (24) 
latches the frequency setting data in response to a 
control signal externally supplied, and said control 
means (22 ) supplies said frequency setting data to 
40 said D/A converting means (20) at the time of the 
second pulse of the output signal of said frequency 
dividing means (18), after said control signal is 
applied. 

15, A signal generating apparatus having volt- 
45 age controlled oscillator (VCO) means for generat- 
ing an output signal of said signal generating ap- 
paratus, an oscillating frequency of said VCO 
means being coarsely adjustable by a preset volt- 
age, data latching means for latching the frequency 
50 setting data extemally supplied according to a con- 
trol signal extemally supplied, frequency dividing 
means for frequency dividing the output signal 
from said VCO means according to a frequency 
dividing ratio based on said frequency setting data 
55 and for outputting a frequency divided signal, said 
frequency dividing means fetching said frequency 
setting data latched in said data latching means at 
the pulse timings of said frequency divided signal, 
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phase comparing means for comparing the phases 
of the frequency divided signal of said frequency 
dividing means with a reference signal, and output- 
ting a signal based on the result of said compari- 
son to said VCO means, the oscillating frequency 5 
of said VCO means being finely adjustable by the 
output signal of said phase comparing means, digi- 
tal to analog (D/A) converting means for converting 
the frequency setting data from said data latching 
means into the preset voltage, and applying the ro 
present voltage to said VCO means, characterized 
by further comprising 

control means (22) for supplying said fre- 
quency setting data latched in said data latching 
means (24) to said D/A converting means in syn- rs 
chronism with the operation of said frequency di- 
viding means (18) for fetching said frequency set- 
ting data, according to said control signal. 

16, The signal generating apparatus according 
to claim 15, characterized in that said control 
means (22) comprises: a first register (26) for latch- 
ing said frequency setting data latched in said 
latching means (24) and outputting the latched data 
to said frequency dividing means (18); a second 
register (28) for latching the frequency setting data 25 
latched in said data latching means (24) and out- 
putting the latched data to said D/A converter (20); 
and a control circuit (30) for causing said first and 
second registers (26, 28) to latch the latched data 
in synchronism with the operation of said frequen- 30 
cy dividing means (18) for fetching said frequency 
setting data, in response to said reference signal 
synchronized with said frequency divided signal, 
when the phase is locked. 

17. The signal generating apparatus according 35 
to claim 16, characterized in that said control circuit 

(30) produces first and second latch control signals 
in synchronism with the operation of said frequen- 
cy dividing means (18) for fetching said frequency 
setting data, in response to said control signal, and 40 
said first and second registers (26. 28) latch the 
latched data in response to said first and second 
latch control signals, 

18. The signal generating apparatus according 

to claim 17. characterized in that said control circuit 45 
(30) supplies said first and second latch control 
signals at the time of the second pulse of said 
' reference signal, after said control signal is applied. 

19. The signal generating apparatus according 

to claim 18, characterized in that said control circuit so 
(30) supplies said second latch control signal to 
said second register (28), immediately after sup- 
plying said first latch control signal to said fist 
register (26). 

20. The signal generating apparatus according 55 
to claim 19. characterized in that said control circuit 

(30) supplies said First latch control signal to said 
fist register (26) at the time that the second pulse 



of said reference signal rises, and supplies said 
second latch control signal to said second register 
(28) at the time ttiat the second pulse of said 
reference signal falls. 
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